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(54) TUNER FOR CABLE MODEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a circuit for supplying a signal to a set-top 
box by providing an upstream circuit for an up link to a CATV station and a 
branch circuit which branches a high frequency signal of a CATV and supplies it 
to a QPSK demodulator circuit or a set-top box circuit for cable television 
receiving. 

SOLUTION: A signal (down signal 54 to 860 MHz) from a CATV input terminal 1 
enters a directional coupler 47 after passing through an IF filter 2 and the signal 



(51)lnt.CI. 



is branched. A branch output is led out from a downstream output terminal 46 is 
connected to an orthogonal phase shift keying QPSK circuit. About an up signal 
(data signal) of 5 to 42 MHz, data signal which is undergone orthogonal phase 
shift keying from a QPSK transmitter is introduced to a data terminal 1. The data 
signal is connected to the CATV input terminal 1 through an upstream circuit 40. 
A branch circuit gets a constant downstream output due to coupling loss of a 
coupler. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The upstream circuit for sending out the data signal for the going-up 
circuits to a CATV station, The branch circuit for branching and supplying the 
high frequency signal of CATV to a QPSK demodulator circuit or the set top box 
circuit for cable television reception, IF filter circuit which consists of the decay 
area (5-46MHz) for uphill signal removal, and a pass band 54MHz or more, The 
tuner for cable modems characterized by having got down from the CATV station 
and having the next configuration for signal reception, The change circuit which 
carries out the change output of the input input signal of many waves by the 
frequency band at at least two lines, The RF magnification input tuning circuit 
which aligns with a desired frequency each input signal which carried out the 
change output in each network in the above-mentioned change circuit, 
respectively, The RF amplifying circuit which amplifies the output signal of each 
above-mentioned RF magnification input tuning circuit in each network, 
respectively, The RF magnification output tuning circuit which aligns the output 
signal of each above-mentioned RF amplifying circuit with a desired frequency in 
each network, respectively, The frequency changing circuit which changes the 
output of each above-mentioned RF magnification output tuning circuit into the 
signal of a desired intermediate frequency in each network, the intermediate 
frequency amplifying circuit which amplifies the input signal which carried out 
frequency conversion in each above-mentioned frequency changing circuit. 



[Claim 2] The tuner for cable modems with which the above-mentioned branch 
circuit is characterized by being arranged between the preceding paragraph of 
the above-mentioned IF filter circuit, the latter part, or an input terminal and an 
upstream circuit in the tuner for cable modems according to claim 1. 
[Claim 3] the tuner for cable modems according to claim 2 ~ setting -- the above- 
mentioned shunt circuit -- a directional coupler or branching resistance -- since - 
the tuner for cable modems characterized by being constituted. 
[Claim 4] The tuner for cable modems characterized by carrying out the change 
output of said input signal at three lines of the 1 st 50MHz - 1 70MHz band, the 
2nd 170MHz - 470MHz band, and the 3rd 470MHz - 860MHz band in the tuner 
for cable modems according to claim 1 in the above-mentioned change circuit. 
[Claim 5] In the tuner for cable modems according to claim 1 , the change output 
of the 1st band (50MHz - 170MHz), 2nd band (170MHz - 470MHz), and 3rd band 
(470MHz - 860MHz) of said input signal is carried out [ in the above-mentioned 
change circuit ] first in two bands. The tuner for cable modems characterized by 
the RF magnification input tuning circuit or the thing for which it reaches, and a 
RF magnification output tuning circuit is switched and is operated in derivation of 
this change output. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the tuner for cable 

modems about cable television. 

[0002] 

[Description of the Prior Art] The service wire to the home of cable television is 
left the coaxial cable, and HFC (Hybrid Fiber Coax) implementation planning 
which FUAIBA[ optical ]-ized the trunk network is furthered. This is for providing 
each home with several M-bit per second broadband data transmission services, 
from 64QAM of the latest technique, the bandwidth of 6MHz and a transmission- 
speed 30M bit per second high-speed data line can be made, and a cable 
modem is used for this by it. And it considers realizing 4M bit-per-second -27M 
bit per second high-speed data transmission using the unassigned channel of 
cable television. 

[0003] The tuner for cable modems of the conventional example is shown in 
drawing 4 . The tuner for cable modems is the UHF band (it is hereafter called 
the 3rd band) which receives 470-860MHz for a receiving band, and VHF which 
receives 170MHz - 470MHz. A High band (it is hereafter called the 2nd band) 
and VHF which receives 54-170MHz It divides into a Low band (it is hereafter 
called the 1st band), and consists of receiving circuits for every band. However, 
the unific convention about the division approach of this receiving band does not 
have current. 

[0004] 5-42MHz of going-up signals, it gets down, and a CATV signal is made 
into 54-860MHz of signals, and is employed. In drawing 4 , it gets down and 54- 
860MHz of signals is connected to a cable circuit from an input terminal 51 . On 
the other hand, the data signal with which the rectangular phase bias modulation 
(QPSK) of the 5-42MHz of the going-up signals was carried out to the data 
terminal 91 from the QPSK transmitter is introduced. A data signal is connected 



to the input terminal 51 of a CATV signal through the upstream circuit 90. 
[0005] An another side going-down signal goes into the input change circuits 68, 
69, and 70 after passing IF filter 52, and is UHF. BAND, VHF HIGH BAND and 
VHFLOW It is switched to each circuit of BAND. IF filter 52 is a band pass filter 
which consists of a 5-46MHz decay area and a pass band 54MHz or more. Each 
band will be in operating state according to a receiving channel respectively, and 
other bands serve as the function in which it does not operate. For example, 
each function of the input signal change circuit 68, the RF magnification input 
tuning circuit 53, the high-frequency amplifier 56, the RF magnification output 
tuning circuit 71 , a mixing circuit 59, the local oscillation circuit 60, the IF 
amplifying circuit 92, SAW filter 93, the IF amplifying circuit 94, and the PLL 
channel selection circuit 65 will be in operating state at the time of channel 
reception of a UHF band. On the other hand, the input signal change circuits 69 
and 70 which are other circuits for bands, the RF magnification input tuning 
circuits 54 and 55, high-frequency amplifier 57 and 58, the RF magnification 
output tuning circuits 72 and 73, mixing circuits 61 and 63, the local oscillation 
circuits 62 and 64, and ****** have stopped. 

[0006] Next, the operating state of each band is explained. After it passes along 
the input change circuit of 68, 69, and 70, a CATV signal goes into the RF 
magnification input tuning circuits 53, 54, and 55, and the magnification back is 
derived with high-frequency amplifier 56, 57, and 58, and it derives an input 
signal in the output tuning circuits 71, 72, and 73. After frequency conversion of 
the signal drawn from the RF amplifying circuit in mixer circuits 59, 61, and 63 
and the local oscillation circuits 60, 62, and 64 is carried out, it goes into IF 
(middle) cycle amplifying circuit 92 and passes SAW filter 93, again, it is 
amplified in IF (middle) cycle amplifying circuit 94, and is drawn from the IF 
output terminal 65. This actuation is common in each band. Moreover, each local 
oscillation circuits 60, 62, and 64 are controlled by the PLL channel selection 
circuit 65. 
[0007] 



[Problem(s) to be Solved by the Invention] However, there is a trouble as shown 

below in the tuner for cable modems of the conventional example. 

[0008] 1) The tuner for cable modems is applied also to the set top box (STB) for 

cable television reception, has things plentifully, and, for this reason, needs the 

circuit which branches a downstream signal to a QPSK circuit for a tuner. It is 

equipment for a set top box (STB) to receive the signal of cable television here, 

and on the other hand, a cable modem is a modem for receiving the signal from 

a cable through a modem, when performing cable Internet. 

[0009] 2) Although the cable modem was a device connected to a personal 

computer, the CATV circuit was connected to STB (set top box) until now. For 

this reason, the terminal which supplies a signal to STB is required for a cable 

modem. 

[0010] 

[Means for Solving the Problem] The tuner for cable modems of this invention 
according to claim 1 The upstream circuit for sending out the data signal for the 
going-up circuits to a CATV station, The branch circuit for branching and 
supplying the high frequency signal of CATV to a QPSK demodulator circuit or 
the set top box circuit for cable television reception, IF filter circuit which consists 
of the decay area (5-46MHz) for uphill signal (5-42MHz) removal, and a pass 
band 54MHz or more, It is what is characterized by having got down from the 
CATV station and having the next configuration for signal reception. The change 
circuit which carries out the change output of the input input signal of many 
waves by the frequency band at at least two lines, The RF magnification input 
tuning circuit which aligns with a desired frequency each input signal which 
carried out the change output in each network in the above-mentioned change 
circuit, respectively, The RF amplifying circuit which amplifies the output signal of 
each above-mentioned RF magnification input tuning circuit in each network, 
respectively, The RF magnification output tuning circuit which aligns the output 
signal of each above-mentioned RF amplifying circuit with a desired frequency in 
each network, respectively, The frequency changing circuit which changes the 



output of each above-mentioned RF magnification output tuning circuit into the 
signal of a desired intermediate frequency in each network, the intermediate 
frequency amplifying circuit which amplifies the input signal which carried out 
frequency conversion in each above-mentioned frequency changing circuit. 
[001 1] Moreover, the tuner for cable modems of this invention according to claim 

2 is characterized by arranging the above-mentioned branch circuit between the 
preceding paragraph of the above-mentioned IF filter circuit, the latter part, or an 
input terminal and an upstream circuit. 

[0012] moreover, the tuner for cable modems of this invention according to claim 

3 -- the above-mentioned branch circuit - a directional coupler or branching 
resistance ~ since - it is characterized by being constituted. 

[0013] Moreover, the tuner for cable modems of this invention according to claim 

4 is characterized by carrying out the change output of said input signal at three 
lines of the 1 st 50MHz - 1 70MHz band, the 2nd 1 70MHz - 470MHz band, and the 
3rd 470MHz - 860MHz band in the above-mentioned change circuit. 

[0014] Furthermore, the tuner for cable modems of this invention according to 
claim 5 In the above-mentioned change circuit, the change output of the 1st band 
(50MHz - 170MHz), 2nd band (170MHz - 470MHz), and 3rd band (470MHz - 
860MHz) of said input signal is carried out first in two bands. In derivation of this 
change output, it is characterized by the RF magnification input tuning circuit or 
the thing for which it reaches, and a RF magnification output tuning circuit is 
switched and is operated. 
[0015] 

[Embodiment of the Invention] This invention is invention concerning signal 
branching of the high frequency magnification input tuning circuit of the tuner of a 
single conversion method especially about signal branching in the high frequency 
input circuit applied to the tuner for cable modems etc. 

[0016] The tuner for cable modems which consists of a gestalt of 1 operation of 
this invention is shown in drawing 1 . It is invention at the time of applying a 
directional coupler and arranging in the latter part of an IF filter as a branch 



circuit for branching and supplying the high frequency signal of CATV to a QPSK 
demodulator circuit or the set top box circuit for cable television reception. This 
shunt circuit 47 is [ about ]. -Although it may say that it has loss of about 3dB and 
NF (noise figure) in the tuner section deteriorates, the merit which can sever 
completely the effect from the input signal change circuits 18 and 20 and the RF 
magnification input alignment tuning circuits 4 or 5, and the RF magnification 
output tuning circuits 22 or 23 are trustworthy, and the merits, such as a merit by 
use, while a merit which can carry out [ **** ]-izing of the high-frequency amplifier 
7, are larger. 

[001 7] The tuner for cable modems of this invention is the UHF band (it is 
hereafter called the 3rd band) which receives 470-860MHz for a receiving band, 
and VHF which receives 170MHz - 470MHz. A High band (it is hereafter called 
the 2nd band) and VHF which receives 54-170MHz It divides into a Low band (it 
is hereafter called the 1st band), and consists of receiving circuits for every band. 
5-42MHz of going-up signals, it gets down and a CATV signal is employed as 54- 
860MHz of signals. 

[0018] In drawing 1 , after the signal (54-860MHz of signals [ Getting down. ]) 
from the CATV input terminal 1 passes IF filter 2, it goes into a directional coupler 
47 and branching of a signal is performed. This branching output is drawn from 
the downstream output terminal 46, and is connected to a QPSK circuit. The IF 
filter circuit 2 has the engine performance which consists of the decay area (5- 
46MHz) for uphill signal removal, and a pass band 54MHz or more here. On the 
other hand, the data signal with which the rectangular phase bias modulation 
(QPSK) of the 5-42MHz (data signal) of the going-up signals was carried out to 
the data terminal 1 from the QPSK transmitter is introduced. A data signal is 
connected to the CATV input terminal 1 through the upstream circuit 40. 
[0019] Next, the main output from the directional coupler 47 which is a branch 
circuit is introduced into an input signal change circuit, and channel selection and 
magnification are performed in a RF amplifying circuit. On the other hand, it 
passes along the directional coupler 47 whose signal it gets down and is the 



branch circuit after passing IF filter 2, goes into the input change circuits 18 and 
20, and is UHF. BAND and VHF HIGH BAND and VHF LOW It is switched to two 
circuits of BAND. IF filter 2 is a filter which has a 5-46MHz decay area and a 
pass band 54MHz or more and to carry out. Specifically a balloon transformer etc. 
is used, resistance branching (coupler) etc. uses as other shunt circuits, and the 
directional coupler 47 which is a shunt circuit is ****. Moreover, the input change 
circuits 18 and 20 of this invention use the approach of switching by the switching 
diode (SW diode), or the approach with the filter by band division. 
[0020] Next, the operating state of each band is explained. A CATV signal 
passes along a directional coupler 47 after passing IF filter 2, goes into 18 and 
the input change circuit of 20, performs a BAND (band) change, and performs a 
channel channel selection in the high frequency magnification input tuning 
circuits 3, 4, and 5. Next, an input signal is derived after magnification with high- 
frequency amplifier 6 and 7 in the output tuning circuits 21 , 22, and 23. After 
frequency conversion of the signal drawn from the RF amplifying circuit in mixer 
circuits 9 and 13 and the local oscillation circuits 10, 12, and 14 is carried out, it 
goes into IF (middle) cycle amplifying circuit 42 and passes SAW filter 43, again, 
it is amplified in IF (middle) cycle amplifying circuit 44, and is drawn by the IF 
output terminal 15. This actuation is common in each band. Moreover, each local 
oscillation circuits 10, 12, and 14 are controlled by the PLL channel selection 
circuit 45. In this invention, the circuit which consists of mixing circuits 9 and 13, 
the local oscillation circuits 10, 12, and 14, and the PLL channel selection circuit 
45 is called a frequency changing circuit. 

[0021] Each band will be in operating state according to a receiving channel 
respectively, and other bands serve as the function in which it does not operate. 
For example, each function of the input signal change circuit 18, the RF 
magnification input tuning circuit 3, the high-frequency amplifier 6, the RF 
magnification output tuning circuit 21, a mixing circuit 9, the local oscillation 
circuit 10, the IF amplifying circuit 42, SAW filter 43, the IF amplifying circuit 44, 
and the PLL channel selection circuit 45 will be in operating state at the time of 



channel reception of a UHF band (the 3rd band). Other circuits are other circuits 
for bands. Therefore, actuation of the input signal change circuit 20, the RF 
magnification input tuning circuits 4 and 5, the high-frequency amplifier 7, the RF 
magnification output tuning circuits 22 and 23, a mixing circuit 13, the local 
oscillation circuits 12 and 14, and **** stops. 

[0022] Similarly, it is VHF. HIGH At the time of reception of BAND (the 2nd band), 
the function of 2, 5, 7, 1 2, 1 3, 20, 23, 40, 42, 43, 44, 45, and 40** will be in 
operating state, and actuation stops 18, 3, 6, 21, 9, 10, 14, 4, and 22. VHF LOW 
At the time of reception of BAND (the 3rd band), the function of 2, 20, 4, 5, 7, 22, 
23, 13, 14, 42, 43, 44, 45, and 40** will be in operating state, and actuation stops 
18, 3, 6, 21, 9, and 10. From CPU, it is sent out to the PLL channel selection 
circuit 45 as channel selection data, the band change circuits 18 and 20 operate 
according to band information to a channel channel selection and coincidence, 
the change of the current supply of each band is performed in this circuit, and 
this the actuation of a series of performs motion control of a function. 
[0023] Actuation of switches 24, 25, and 26 is used connecting at the time of the 
2nd band (170MHz - 470MHz) reception. This is VHF although the connection 
with the high frequency magnification output tuning circuit 22 is using two 
switches of switches 25 and 26. HIGHBAND and VHF LOW Since the effect of 
the tuning coil of BAND is severed, it is required. 

[0024] By ** which takes the circuitry shown in drawing 1 , the input signal 
change circuit 20, the high-frequency amplifier 7, and a mixing circuit 13 can be 
shared in signal processing of the 2nd band and the 3rd band, and circuitry can 
be simplified. 

[0025] Namely, in the tuner for cable modems according to claim 1, the change 
output of the 1st band (50MHz - 170MHz), 2nd band (170MHz - 470MHz), and 
3rd band (470MHz - 860MHz) of said input signal is carried out [ in the above- 
mentioned change circuit ] first in two bands, derivation of this change output -- 
setting -- a RF magnification input tuning circuit - or -- and the tuner for cable 
modems characterized by what a RF magnification output tuning circuit is 



switched and is operated for - it comes out. 

[0026] The tuner for cable modems which consists of a gestalt of other 1 
operations of this invention is shown in drawing 2 . It is invention at the time of 
arranging the branch circuit for branching and supplying the high frequency 
signal of CATV to a QPSK demodulator circuit or the set top box (STB) circuit for 
cable television reception between the input terminals and upstream circuits 
which are the preceding paragraph of an IF filter, and is mainly suitable for the 
signal supply to STB. Directional couplers (balun transformer etc.) are applied to 
the shunt circuit. 

[0027] The branch circuit for 1 branching a CATV input terminal, and 49 
branching the high frequency signal of CATV, and supplying a QPSK 
demodulator circuit or the set top box circuit for cable television reception in 
drawing 2 , 2 an input signal change circuit, and 3, 4 and 5 for an IF filter, and 18 
and 20 A RF magnification input tuning circuit, 6 and 7 - the high-frequency 
amplifier, and 21, 22 and 23 ~ a RF magnification output tuning circuit, and 9 and 
13 -- a mixing circuit, and 10, 12 and 14 ~ a local oscillation circuit and 42 -- IF 
amplifying circuit and 43 -- an SAW filter and 44 ~ IF amplifying circuit and 45 - 
a PLL channel selection circuit - it comes out. 

[0028] The tuner for cable modems which consists of a gestalt of other 1 
operations of this invention is shown in drawing 3 . It is invention at the time of 
arranging the shunt circuit for branching and supplying the high frequency signal 
of CATV to a QPSK demodulator circuit or the set top box (STB) circuit for cable 
television reception in the latter part of an IF filter, and is suitable for the mainly 
cheap tuner for cable modems. The branching resistance circuit 48 is applied to 
the branch circuit. 

[0029] The branch circuit for 1 branching a CATV input terminal, and 48 
branching the high frequency signal of CATV, and supplying a QPSK 
demodulator circuit or the set top box circuit for cable television reception in 
drawing 3 , 2 an input signal change circuit, and 3, 4 and 5 for an IF filter, and 18 
and 20 A RF magnification input tuning circuit, 6 and 7 -- the high-frequency 



amplifier, and 21, 22 and 23 - a RF magnification output tuning circuit, and 9 and 
13 -- a mixing circuit, and 10, 12 and 14 -- a local oscillation circuit and 42 -- IF 
amplifying circuit and 43 -- an SAW filter and 44 - IF amplifying circuit and 45 - 
a PLL channel selection circuit -- it comes out. 
[0030] 

[Effect of the Invention] As mentioned above, according to the tuner for cable 
modems of this invention according to claim 1 The upstream circuit for sending 
out the data signal for the going-up circuits to a CATV station, The branch circuit 
for branching and supplying the high frequency signal of CATV to a QPSK 
demodulator circuit or the set top box circuit for cable television reception, IF filter 
circuit which consists of the decay area (5-46MHz) for uphill signal removal, and 
a pass band 54MHz or more, It is what is characterized by having got down from 
the CATV station and having the next configuration for signal reception. The 
change circuit which carries out the change output of the input input signal of 
many waves by the frequency band at at least two lines, The RF magnification 
input tuning circuit which aligns with a desired frequency each input signal which 
carried out the change output in each network in the above-mentioned change 
circuit, respectively, The RF amplifying circuit which amplifies the output signal of 
each above-mentioned RF magnification input tuning circuit in each network, 
respectively, The RF magnification output tuning circuit which aligns the output 
signal of each above-mentioned RF amplifying circuit with a desired frequency in 
each network, respectively, The frequency changing circuit which changes the 
output of each above-mentioned RF magnification output tuning circuit into the 
signal of a desired intermediate frequency in each network, the intermediate 
frequency amplifying circuit which amplifies the input signal which carried out 
frequency conversion in each above-mentioned frequency changing circuit. 
Therefore, according to invention according to claim 1, while having a shunt 
circuit, removal of an uphill signal (5-42MHz) can be enough performed by 
inserting a shunt circuit behind a duplexer circuit (the upstream circuit 40 and IF 
filter 2). 



[0031] Moreover, according to the tuner for cable modems of this invention 
according to claim 2, the above-mentioned branch circuit is characterized by 
being arranged between the preceding paragraph of the above-mentioned IF 
filter circuit, the latter part, or an input terminal and an upstream circuit. Therefore, 
according to invention according to claim 2, an input signal can be distributed, 
the high frequency signal of CATV of an input signal is branched, and supply in a 
QPSK demodulator circuit or the set top box circuit for cable television reception 
is attained. 

[0032] moreover - according to the tuner for cable modems of this invention 
according to claim 3 -- the above-mentioned branch circuit - a directional coupler 
or branching resistance -- since - it can be characterized by being constituted 
and an economical branch circuit can be obtained. 

[0033] Moreover, according to the tuner for cable modems of this invention 
according to claim 4, it is characterized by carrying out the change output of said 
input signal at three lines of the 1st50MHz- 170MHz band, the 2nd 170MHz - 
470MHz band, and the 3rd 470MHz - 860MHz band in the above-mentioned 
change circuit. Therefore, the optimal receive state can be acquired by dividing a 
receiving band (50MHz - 860MHz) into three bands. 

[0034] Furthermore, according to the tuner for cable modems of this invention 
according to claim 5 In the above-mentioned change circuit, the change output of 
the 1st band (50MHz - 170MHz), 2nd band (170MHz - 470MHz), and 3rd band 
(470MHz - 860MHz) of said input signal is carried out first in two bands. In 
derivation of this change output, it is characterized by the RF magnification input 
tuning circuit or the thing for which it reaches, and a RF magnification output 
tuning circuit is switched and is operated. Therefore, the optimal receive state 
can be acquired by dividing a receiving band (50MHz - 860MHz) into three bands. 
[0035] Moreover, there is the following effectiveness in this invention. 

1) In a branch circuit, a fixed downstream output is obtained by joint loss of a 
coupler. 

2) There is little effect of a RF magnification input tuning circuit. 



3) The output of low loss is obtained over high bandwidth (50-860MHz). 

4) In a branch circuit, a fixed downstream output is obtained by branching loss. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the tuner for cable modems which consists of a gestalt of 1 
operation of this invention, and is drawing at the time of applying a directional 
coupler and arranging in the latter part of an IF filter as a branch circuit for 
branching and supplying the high frequency signal of CATV to a QPSK 
demodulator circuit or the set top box circuit for cable television reception. 
[Drawing 2] It is the tuner for cable modems which consists of a gestalt of other 1 
operations of this invention, and is drawing at the time of arranging a branch 
circuit between the input terminals and upstream circuits which are the preceding 
paragraph of an IF filter. 

[Drawing 3] It is the tuner for cable modems which consists of a gestalt of other 1 
operations of this invention, and is drawing at the time of arranging a branch 
circuit in the latter part of an IF filter, and applying a branching resistance circuit 
to a branch circuit. 



[Drawing 4] It is the tuner for cable modems of the conventional example. 
[Description of Notations] 

1 CATV Input Terminal 

2 IF Filter 

3 RF Magnification Input Tuning Circuit 

4 RF Magnification Input Tuning Circuit 

5 RF Magnification Input Tuning Circuit 

6 High-frequency Amplifier 

7 High-frequency Amplifier 

9 Mixing Circuit 

13 Mixing Circuit 

10 Local Oscillation Circuit 
12 Local Oscillation Circuit 

14 Local Oscillation Circuit 
18 Input Change Circuit 

20 Input Change Circuit 

21 RF Magnification Output Tuning Circuit 

22 RF Magnification Output Tuning Circuit 

23 RF Magnification Output Tuning Circuit 

24 Switch 

25 Switch 

26 Switch 

40 Upstream Circuit 

42 IF Amplifying Circuit 

43 SAW Filter 

44 IF Amplifying Circuit 

45 PLL Channel Selection Circuit 

46 Downstream Output Terminal 

47 Branch Circuit (Directional Coupler) 



48 Branch Circuit (Branching Resistance Circuit) 

49 Branch Circuit 
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